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Non-technical Summary
Since the early 1970s and the seminal papers of Fama (1965 Fama ( , 1970 , the efficient market hypothesis and its validity for several asset markets have been the topic of an uncountable number of publications in finance. The efficient market hypothesis deals with the question whether stock prices fully reflect all information available at a specific point in time. Weakform tests of the efficient market hypothesis focus on the information set of historical prices or return series.
Today, there is abundant empirical evidence that stock markets are efficient, at least in its weak form. This means that investors are not able to earn excess returns compared to a buyand-hold strategy by developing and using trading strategies. In contrast, the validity of the efficient market hypothesis is analyzed in less detail for international securitized real estate stock markets, and the few studies that exist focus mainly on the US-market.
Thus, this paper examines the behavior of securitized real estate returns for 14 countries over the period from January 1990 to December 2006. The parametric test results indicate that the random walk hypothesis is rejected for several markets. However, since the rejection of the random walk hypothesis does not necessarily imply market inefficiency, a non-parametric technique to test for market efficiency is also conducted. Additionally, the practical relevance of rejecting the random walk hypothesis is tested by implementing trading strategies based on moving averages.
Empirical evidence shows that the return generating process of the major securitized real estate markets differs significantly from the theoretical model of a random walk. The empirical findings of return predictability suggest that investors are likely to earn excess returns by using past information in most of the public real estate markets. Trading strategies based on moving averages allowing them to earn risk-adjusted excess returns are compared to a buy-and-hold strategy.
Das Wichtigste in Kürze
Spätestens seit den 70er Jahren und den frühen Arbeiten von Fama (1965 Fama ( , 1970 
Introduction
Understanding the behavior of stock prices is a key topic in financial literature. While there are many empirical studies on traditional asset markets, few analyze the predictability and (weak) market efficiency of real estate stock indices. However, it is important to recognize the relevance of stock market efficiency because stock markets are supposed to have the ability to attract portfolio investments, to enhance domestic savings, and to improve the pricing and availability of capital for domestic investment. Whenever stock markets facilitate the operation of capital markets, they play a decisive role in pricing risk and in pricing and allocating assets . In particular, real estate markets serve as a 'natural hedge' in mixed asset portfolios as the low correlation coefficients to traditional asset returns improve the risk-return characteristics. In addition, it is important to understand the pricing dynamics of financial asset markets, so that investors may choose an optimal trading strategy.
A widely used test of market efficiency analyzes whether individual securities or market indices follow a random walk. If stock prices or market indices show random walk behavior investors will be unable to persistently earn excess returns because shares are priced at their equilibrium values. In contrast, if stocks do not follow a random walk process then the pricing of capital and risk would be predictable and investors could achieve excess returns.
Empirical studies on market efficiency can be categorized into early studies, which use simple tests of autocorrelation and runs analysis (e.g. Laurence, 1986; Errunza and Losq, 1985; Barnes, 1986; Agbeyegbe, 1994; Butler and Malaikah, 1992) , and later ones which rely on unit root tests of the random walk hypothesis (e.g. Pyun and Kim, 1991; Huang, 1995) .
More recently, variance ratio (VR) tests and multiple variance ratio (MVR) tests have become the preferred methodology (e.g. Huang, 1995; Urrutia, 1995; Grieb and Reyes, 1999; Ojah and Karemera, 1999; Karemera et al., 1999; Chang and Ting, 2000; Abraham et al., 2002; Ryoo and Smith, 2002; Smith et al., 2002) .
Most studies on the public real estate sector deal with the U.S. market and focus on individual securities (e.g. Jirasakuldech and Knight, 2005; Kuhle and Alvayay, 2000; Nelling and Gyourko, 1998; Seck, 1996) . Their conclusions tend to differ rather frequently. 1 Jirasakuldech and Knight (2005) examine REITs and small caps for three sub-periods from January 1972 to May 2004 using monthly real returns. The authors do not find any significant autocorrelations in either market segment. However, for Mortgage and Hybrid REITs, they 1 Differences in results are caused by differing sample periods, but exist also for nearly similar samples. reject the random walk hypothesis (RWH). Their results are supported by the VR and the runs test. Since the authors also detect significant deviations from the RWH for their first two sample periods but not for their last one, they conclude that market efficiency increases over time. Seck (1996) and Kleiman et al. (2002) draw the same conclusions. The latter confirm that U.S. securitized real estate returns show random walk behavior. The authors also cover monthly data for Continental Europe, Asia and the Far East for the period from 1984 to 1997. 2 They conclude that the RWH holds according to the VR, based on homoscedastic estimates and runs test. In contrast, by applying vector error correction models, Kleiman et al. (2002) find short-term deviations from the long-term equilibrium trend and thus suggest a potential violation of the RWH in the short term. 3 Nelling and Gyourko (1998) examine individual U.S. Equity REIT (EREIT) returns and report significantly negative first-order autocorrelation coefficients, that is, individual securities are mean-reverting. Kuhle and Alvayay (2000) employ daily price data of nearly 50 U.S. Equity REITs and find significant first-order autocorrelation. Runs tests for daily and monthly data indicate that 75% of the included EREITs do not follow a random walk and thus are generally weak-form inefficient. Stevenson (2002) calculates VRs on monthly intervals for 11 countries from 1977 to 2000 and finds highly persistent return patterns, i.e. mean aversion, with the exception of Australia, Hong Kong, Japan, Singapore, and the UK for intervals greater than one year. According to Graff and Young (1997) , monthly and yearly returns of REITs exhibit serial persistence in contrast to quarterly data. Hence, they conclude that linear multi-factor models do not provide any explanation for the return behavior of REITs. Mei and Gao (1995) also report that U.S. REIT markets show specific persistence in returns and thus reject the RWH in its theoretical form. However, they ascertain that no trading strategies can be derived which generate excess returns considering transaction costs.
The objectives of this study are (1) to examine the RWH for stock prices in 14 national public real estate markets, (2) to test for market efficiency across the selected public real estate 2 Campbell et al. (1997) mention that the use of return intervals that cover a significant proportion of the length of the time series (e.g. monthly data) has to be considered with caution because the associated estimates can be strongly biased. Richardson (1993) shows that the results of mean reversion of Fama and French (1988) as well as Poterba and Summers (1988) stem from this type of statistical problem, i.e. bias from large lag length. 3 Richardson and Stock (1989) , Lo and MacKinlay (1989) , and Richardson and Smith (1991) find similar results. markets, (3) to provide a robustness test to see whether short-horizon price changes (i.e., daily or weekly) behave similarly to long-horizon price changes (i.e., monthly), and (4), most importantly, to derive trading strategies, if inefficiencies can be identified.
The remainder of this paper is organized as follows. The next section discusses the weakform efficiency (Fama, 1965) in conjunction with the RWH and deals with the methodology of VR and runs tests. After a data description, empirical results of the two test procedures (variance ratio and runs tests) are presented in section 3. Section 4 is testing market efficiency by comparing moving average trading strategy with a simple buy-and-hold approach.
Section 5 draws conclusions.
Information Efficiency and Random Walk Hypothesis
In its weak form, the efficient market hypothesis (EMH) proposes share price changes to be unpredictable. A frequently employed test of market efficiency is to examine whether or not a price follows a random walk. Under the RWH, a non-predictable random mechanism seems to produce the behavior of stock price changes. In the simplest version of a random walk model, the actual price equals the previous price plus the realization of a random variable,
where is the natural logarithm of a stock price and is a random disturbance term at time t which satisfies 
The random walk implies uncorrelated residuals and hence uncorrelated returns, 
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In general, the weak form of market efficiency and the RWH are not equivalent.
Nevertheless, if stock prices are found to follow a random walk process, then equity markets are weak-form efficient (Fama, 1970) . Consequently, the random walk properties of stock returns are considered to be an outcome of the EMH.
Variance Ratio Tests of Random Walk
The traditional random walk tests on the basis of serial correlation and unit roots are vulnerable to errors due to autocorrelation induced by non-synchronous trading. To resolve this shortcoming, Lo and MacKinlay (1988) developed tests for random walks based on VR estimators. These tests are especially useful for investigating stock returns, which are frequently not normally distributed.
The variance of the increments of a random walk is linearly time-dependent. Thus, if the natural logarithm of a stock price index, , follows a pure random walk with drift (Equation 
For the th lag in , where is any integer greater than one, the variance ratio, , is defined as (Campbell et al., 1997) .
Under the null hypothesis of a homoscedastic increments random walk, Lo and MacKinlay (1988) derive an asymptotic standard normal test statistic for the VR. The standard z test statistic is (1988) suggest a second test statistic 2 Z (q) with a heteroscedasticity-consistent variance estimator
If the null hypothesis is true, then the modified heteroscedasticity-consistent test statistic in Equation (6) has an asymptotic standard normal distribution (Liu and He, 1991) . The 2 Z (q)statistic is robust to heteroscedasticity as well as to non-normal disturbance terms and it allows for a more efficient and powerful test than the tests of Box and Pierce (1970) as well as Fuller (1979, 1981) .
The VR test of Lo and MacKinlay (1988) 
The MVR approach controls the size of the joint test and defines a joint confidence interval for the estimates by applying the Studentized Maximum Modulus (SMM) distribution theory. The upper D point is used instead of the critical values of the standard normal distribution,
According to Equation (8) the asymptotic SMM critical value can be calculated from the conventional standard normal distribution for a large number of observations. In essence, the Chow and Denning's test is conservative by design (i.e., the critical values are larger), but even so, it has the same, or even more power than the conventional unit root tests against an AR(1) alternative and is much more powerful against ARIMA(1,1,1) and ARIMA(1,1,0) alternatives. At the same time, the MVR-test is sensitive to correlated price changes but robust with respect to many forms of heteroscedasticity and non-normality of the stochastic disturbance term.
Runs Test of Market Efficiency
The VR tests suggest reasons why some stock prices may not follow a random walk (autocorrelation or long-term dependency). Neither of these characteristics, which violate the RWH, necessarily implies market inefficiency. Thus, it is important to apply a direct test of the weak-form market efficiency. While the parametric serial correlation test of independence assumes normality, the non-parametric runs test investigates the independence of successive returns and does not require normality or a linear return generating process.
A runs test determines whether the total number of runs in the sample is consistent with the hypothesis that changes are independent. If the return series exhibits a greater tendency of change in one direction, the average run will be longer and, consequently, the number of runs will be lower than generated by a random process. In the Bernoulli case, the total number of runs is referred to as N runs and the total expected number of runs is given by
where 
Empirical Results of Weak-Form Market Efficieny Tests

Data
Due to its global character, it is necessary to analyze the data set for consistency and comparability to avoid systematic errors. Especially at the index level, it is important to ensure that the indices are constructed according to the same rules and logic and that they equally reflect the development of their respective markets. Thus, we employ the following criteria for the selection of index families for national real estate stocks: (1) In comparison to other index providers, the indices of the European Public Real Estate Association (EPRA) and its related institutions in Asia (APREA) and North America (NAREIT) fulfill these requirements. 5 Therefore, they are used here for the following 14 countries: Australia (AUS), Belgium (BEL), Canada (CAN), France (FRA), Germany (GER), Hong Kong (HK), Italy (ITA), Japan (JAP), the Netherlands (NL), Singapore (SIN), Sweden (SWD), Switzerland (SWZ), United Kingdom (UK), and the United States (USA).
Descriptive Statistics
Continuously compounded weekly returns from January 1990 to December 2006 are calculated. 6 Descriptive statistics for the annualized weekly returns of the EPRA series are presented in Table 2 . 
Results of Autocorrelation Test
As a first step, the autocorrelations of the weekly returns are calculated. With the exception of Australia, most of the series exhibit significant positive first-order autocorrelation. We can observe significant higher-order autocorrelations, generally of positive sign, at the weekly level. This indicates a general upward trend. These results are in line with the results on stock markets by Poterba and Summers (1988) who report short-term mean aversion processes but mean reversion over the longer run. However, higher-order autocorrelations are insignificant for Australia and Canada; for Belgium, Germany, and the USA autocorrelation coefficients are insignificant for all lag orders. Positive autocorrelations are a well-studied phenomenon for stock returns and various possible explanations have been proposed. Lo and MacKinlay (1988) as well as French and Roll (1986) explain autocorrelations in the returns of stock indices by referring to the common risk factor of stocks that comprise the index. 7 Thus, systematic risk is driving the autocorrelation. Equally-weighted indices also exhibit stronger evidence for mean aversion 7 See Elton et al. (2007) for a detailed discussion of autocorrelation in the context of portfolios.
than their value-weighted counterparts (Lo and MacKinlay, 1988) . These facts also apply to real estate indices, which are primarily composed of small-capitalized members. 8
Results of Variance Ratio Tests
For the VR tests, we use weekly data as a trade-off between short-term persistence and microstructure related dependencies. Presumably, these dependencies are particularly strong for markets with low trading volume and limited liquidity. E.g. for Hong Kong and Singapore results based on daily data may be primarily influenced by the microstructure rather than fundamentals. Monthly intervals, on the other hand, are too large to capture persistence in returns and variance. Thus, daily and monthly data are considered for comparison purpose only. This provides a robustness check to see whether short-horizon price changes behave similar as long-horizon price changes. 9 The VRs are computed in intervals of two, four, and eight weeks as well as three and six months (see Table 4 ). 8 In contrast, Campbell et al. (1997) consider positive autocorrelation to be a result of market microstructure. They argue that nonsynchronous trading and bid-ask bounces induce spurious autocorrelation in the returns of stocks and stock indices. However, it seems that by using weekly and monthly data, these issues are mitigated. 9 Tables are available upon request from the authors. Hahn and Hendrickson (1971) and Stoline and Ury (1979) . With the exception of Australia and Japan, the returns of all indices exhibit VRs greater than one and suggest that the increase in variance is greater than postulated under the RWH. This confirms the prior results of a mean aversion process because all indices that have a VR of below one at lag two also exhibit negative first-order autocorrelation. Similar results can be reported for those indices with a VR greater than one. The general tendencies for each index remain similar for greater lag lengths. At all lag lengths, Australia and Japan show an underproportional increase in variance, while the other markets reveal a continuation of the overproportional increase. The VRs of several countries are significant but all suggest a mean aversion process; with the exception of Australia which has VRs significantly below one.
Thus, Australia shows significant signs of a mean reversion process.
Based on the assumption of homoscedasticity, the test statistics for France, Italy, the Netherlands, Sweden, Switzerland, and the UK display, at all lags, significant VRs greater than one and they have a tendency to increase. Contrary to the prediction of mean reversion, this implies that there is persistence in returns for up to half a year. To a lesser extent, this applies also for the other series with a VR greater than one. Australia, however, develops in the opposite direction with decreasing VRs that are consistently below one. Hong Kong and Singapore are the only two series that show an initial increase and a subsequent decrease in the ratios and thus a possible reduction in persistence. Adjusting the tests for heteroscedasticity changes the results because the test statistics are formulated more restrictive. As expected, the VRs are in some cases no longer significant or at a less restrictive level. Nevertheless, the general results about the decision of weak-form efficient or inefficient market remain.
Considering multiple lag lengths simultaneously results in a rejection of the RWH for France, Hong Kong, Italy, the Netherlands, Sweden, Switzerland, and the UK at a high level of significance. The results for Australia, Canada, and Singapore are merely significant at a lower level for the tests under homoscedasticity and therefore show an over proportional increase in variance due to heteroscedasticity. The RWH cannot be rejected by the MVR tests for Belgium, Germany, Japan, and the USA which is in line with the findings according to higher-order autocorrelation.
Results of Runs Test
Non-autocorrelated financial market returns do not necessarily imply market efficiency (Lucas, 1978; Summers 1986) , especially because of the reported skewness and kurtosis in the returns of Table 2 . Moreover, if the return generating process is non-linear, the autocorrelation coefficient is not a reliable measure to detect market (in)efficiency.
Therefore, we employ a direct test for market efficiency that does not require the assumption of normality of the underlying distribution. The results of the non-parametric runs test of independence between successive events in time series are presented in Table 5 . Mixed results are obtained for Belgium, Canada, Italy, Japan, Singapore, and Switzerland.
While the autocorrelation and the VR tests do not reject the null hypothesis of a random walk for Belgium, Japan, and Singapore, the runs tests suggest that the return generating process does not follow a random walk. The opposite finding applies for Canada, Italy, and
Switzerland where at least the autocorrelation or VR tests reject the RWH, but not the runs test. This could be due to the weaknesses in the assumptions related to the return generating process. The RWH is not rejected by any test for Germany and the USA.
The conclusions and results for daily, weekly and monthly data are summarized in Table 6 .
Persistence in the return series and thus, the rejection of the RWH decreases with lower data frequency. 
Daily Results
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Conditional Variance Ratios
The VR results of 
where is the conditional variance of a GARCH(1,1) model assuming a conditional normal distribution, (Engle, 1982; Bollerslev, 1986) . To raise the signal to noise ratio of the results from the dynamic analysis of the CVRs, we smooth the CVRs series by calculating moving averages over 26 weeks. From Figure 1 we can see that, in general, the CVRs do not exceed a value of 1.5 and show mean aversion. This is in line with the results from the conventional VRs reported in 
The variability in the CVRs with an observation interval of q = 4 is much higher, with the exception of Australia, Canada, and Japan (see Figure 2 ). The strongest fluctuations in the CVRs can be observed for the public real estate market of Switzerland. Conditional variance ratios (black line) are calculated for q = 2 and smoothed by using a moving average of 26 weeks (white line); the conditional variances are estimated by a GARCH(1,1) model according to Equation (10) 
Implications for Trading Strategies
Moving Average Trend Indicators
Due to potential inefficiencies in most of the global securitized real estate markets, it is possible to derive certain investment strategies and implement them in a corresponding trading system. The rejection of the weak-form EMH, however, does not postulate market inefficiency. Even if the rejection of the RWH as a role model of weak information efficiency is caused by inefficiencies, the question arises whether this inefficiency can be capitalized.
Numerous studies reach the conclusion that trading systems that are based on stock market inefficiency cannot be executed profitably when trading costs are accounted for (Fama and Blume, 1966) . Thus, Elton et al. (2007) point out that autocorrelation is not necessarily contradictory to the EMH as long as the implementation of a trading strategy is not beneficial due to transaction costs.
Thus, further methods must be introduced to evaluate particular strategies and to provide more direct evidence of market inefficiencies. Technical analysis can therefore serve as a control of or complement to the earlier statistical testing methods.
Moving averages are applied to distinguish between long-term trends and short-term oscillations and act as trend indicators. In practice, the average price is calculated from past trading days. The number of relevant trading days depends on the selected period under investigation. In order to recognize mid-to long-term trends, the 200-days line is used.
However, moving averages do not only differ with respect to the length of period (e.g. 200, 30, 10, 5 days), but also with regard to the calculation of the mean. In the simplest form, the arithmetic mean is used. 11 As trading strategies are based on daily data, results should be interpreted in reference to the test statistics based on daily data. With daily data, the RWH is rejected in about 70% of the tests (54% for weekly, 32% for monthly data, respectively).
To compare the results of the RWH of the previous section, we apply trading strategies based on moving averages for the 14 national real estate market indices as a robustness check. A so-11 Models with linearly or exponentially weighted average are also possible. Differences between these approaches are rather small.
Thus, the method of the arithmetic mean will be used when calculating averages. 
Sell-Indication
Buy-Indication Buy-Indication
In addition to the 200-day window, moving-averages for 5, 10, and 30 days are calculated. This is advantageous for indices that are more volatile. However, it has to be considered that the advantage of more frequent portfolio turnovers may be reduced by higher transaction costs.
A trading signal occurs directly at the breakthrough of the 200-days line on closing call under the assumption that a trade on closing call is possible and will be the opening call of the next day. Further, we assume that indices are either directly projected by derivatives (e.g. index derivatives) and can be purchased or are individually synthetically reproducible and therefore possess the same characteristics as the index itself. Next, we suppose that the investment volume of the strategy is large enough. Therefore, the same accruing transaction costs should 12 As there is no theoretical answer which two moving averages to combine when using them as trading signals, only long-term trend movements are considered in this analysis. apply, which are considered to be 0.1% per transaction. 13 As a result, the same conditions should be valid for the synthetic reproduction of the portfolio as for a direct investment in the index. Hence, the investment volume in single shares should also be adequate to exploit all scale effects. Further, we assume liquid markets with no significant market impact by individual traders. When selling a position due to trend indication, a conservative investment based on current call money rates is supposed. We do not use average rates over the relevant time horizon because the timeframe of about 17 years can catch more than one economic or interest cycle. Thus, average values could lead to significant distortions. 14 The sample period ranges from October 5, 1990 to December 31, 2006 which is identical to the sample for the tests of the RWH. The time period from January 1, 1990 1, , to October 4, 1990 , is needed to compute the moving average based on the 200-days line. Therefore, the moving averages of October 4, 1990, serve as starting points and decision criteria for the positioning of the money and stock market. A statistical advantage of this strategy is that it relies on out-of-sample observations.
The chart-technical model is compared with the buy-and-hold-strategy. The technical model is advantageous when considering transaction costs; it generates higher returns than a simple buy-and-hold-strategy. Even before interpreting the empirical results, it has to be mentioned that a strategy derived from moving averages has lower risk compared to buy-and-holdstrategy in the sense of volatility. This is because in weak market phases, the positions are shifted into the money market. Thus, the investor is not present in negative market phases and the risk of her investment is minimized. Table 7 shows the average annual returns of the two strategies. In a first step, a market without transaction costs is assumed, whereas in a second step, the analysis is applied to a market environment with transaction costs. Since frequent transactions reduce the total profits, especially in markets with a relatively low volatility in returns, a long-term-oriented strategy based on the 200-days moving average should prove advantageous compared to one based on shorter averages. Yet, in highly volatile markets like those of Hong Kong and Singapore even shorter moving averages may be reasonable. 13 The same approach for transaction costs of a floor trader is also chosen by Fama and Blume (1966) . Due to technical progress with the handling of transactions, the actual costs should be even lower today.
14 Applying call money rates instead of short positions is motivated by the fact that the latter alternative is only available with securitized real estate products. Considering transaction costs in the amount of 0.1% of the value of the portfolio at the time of the transaction, the buy-and-hold-strategy dominates all trading strategies based on moving averages for Australia, Canada, Switzerland, and the USA. Thus, for the last three markets, the results of the chart-technical analysis correspond to those of VRs and runs tests. Also, for Belgium, Germany, Italy and Japan, only the moving average strategy including long-term trend indicators generates a higher return. In contrast, the number of transactions of shortterm indicators is ten times as high as the number of long-term indicators. The transaction costs therefore absorb a substantial fraction of the additional returns. While there are substantial differences in short-term returns (up to approx. 8%), in the long-term, returns differ by more than 1% only for Sweden. The tendency that longer moving averages provide a trading signal that leads to a beneficial strategy with transaction costs is confirmed for France and the UK. However, consistently higher returns are obtained for Hong Kong, the Netherlands, Singapore, and Sweden.
In sum, the results confirm that the rejection of the RWH is also reflected in an excess return generating trading strategy compared to buy-and-hold. The only exception is the U.S. real estate market with the highest market capitalization and trading volume.
Risk-Adjusted Performance of Trading Strategy
Regarding returns, the results indicate that applying the method of moving averages as a trading signal is an advantageous strategy. At the same time, the analyzed trading model is associated with a significantly reduced risk. The variances of the different trading strategies turn out to be significantly different at a 1% level compared to the buy-and-hold-strategy according to variance test. The variance resulting from the buy-and-hold-strategy is higher for all time series.
To control for the risk-adjusted performance of the trading strategies we statistically compare the Sharpe ratios between the strategy and buy-and-hold portfolios by using the procedure of Gibbson et al. (1989) 
( 1 ) ( 2)
is applied. For Singapore significant results are mainly observed for short-term indicators.
with N indicating the number of securities and T the number of observations.
Following this methodology, the test results confirm the superiority of the trading strategy (see Table 8 ). This applies in particular to the moving averages over 30 and 200 days for the French, Hong Kong, Dutch, Swedish, and UK indices. Considering the Italian market, this methodology is only advantageous when the 200-days moving average To sum up, applying moving averages over the whole period leads to higher returns and lower risk in comparison to using a buy-and-hold-strategy.
Conclusion
The efficient market hypothesis (EMH) deals with the question whether stock prices fully reflect all information available at a specific point in time. Weak-form tests of the EMH model focus on the information set of historical prices or return series. This study examines the behavior of weekly securitized real estate returns for 14 countries over the period of January 1990 to December 2006. The tests utilize single (VR) and multiple variance ratio (MVR) tests because they possess greater power and a lower sensitivity against type-II error than conventional tests, such as autocorrelation and unit root tests, even if the time series are not normally distributed. Variance ratio tests also allow the random walk hypothesis (RWH) to be tested jointly for all observation intervals. Since the rejection of the RWH does not necessarily imply inefficiency in a market, a non-parametric runs test for market efficiency is also conducted. Additionally, the practical relevance of rejecting the RWH is tested by implementing trading strategies based on moving averages.
The results show that the return generating process of real estate stock markets significantly differs from the theoretical model of the RWH. According to the variance ratio and runs tests public real estate markets are mostly inefficient. Furthermore, these results are confirmed by the risk-adjusted performance of the moving average strategy which shows lower risk and higher returns compared to the buy-and-hold-strategy.
In general, we can conclude that investors are likely to earn excess returns by using past information in most of the public real estate markets.
